Introduction
The importance of gonadotrophins in regulating steroido¬ genesis in ovarian follicular granulosa cells of birds is well established. During follicular maturation, the granulosa tissue increases in size with a progressive increase in sensitivity to gonadotrophins (Asem and Hertelendy, 1985;  Etches, 1990; Johnson, 1990) . However, the role of growth factors as local paracrine and autocrine regulators in granulosa cells is less well characterized (Peddie et al, 1993) . In contrast, there is substantial evidence of the role of insulin-like growth factor I (IGF-I) (Adashi et al, 1985a (Adashi et al, , 1992 and transforming-growth factor (TGF-) (Adashi et al, 1987; May et al, 1990) (Adashi et al, 1985b (Adashi et al, , 1988a Hutchinson et al, 1988; Schams et al, 1988) . In the thecal interstitial cells, LH/hCG-stimulated androgen production is enhanced by IGF-I (Cara and Rosenfeld, 1988; Hernandez et al, 1988) . The IGF-I gene is expressed in the granulosa itself in rat and pig ovaries (Hsu and Hammond, 1987;  Mondschein and Hammond, 1988;  Oliver et al, 1989 and Hernandez et al, 1989) , while IGF-I receptors have been localized in both granulosa and thecal cells (Davoren et al, 1986; Adashi et al, 1988b; Hernandez et al, 1990) . In chickens, the IGF-I gene is localized within the granulosa and thecal cells (Roberts et al, 1994) . However, the effects of IGF-I on proliferation of granulosa cells and production of progesterone have not been extensively reported. Recent reports have shown that chicken granulosa and thecal cells contain IGF-I receptors and that IGF-I stimulates DNA synthesis in both cell types (Huybrechts et al, 1991; Roberts et al, 1994) , whereas IGF-I stimulates production of pro¬ gesterone by the granulosa cells in vitro (Peddie et al, 1993; Williams et al, 1994) . Similarly, receptors for epidermal growth factor (EGF) and the ligands EGF and TGF-were localized in the granulosa and theca (Onagbesan et al, 1994a) where they modulate cell proliferation and steroid production (Onagbesan et al, 1994b; Peddie et al, 1994) . EGF/TGF-are thought to be produced in thecal cell in mammals (Skinner el al, 1987; Lobb el al, 1989) and also possibly in birds (Peddie et al, 1994) Effect of IGF-I on progesterone production Data on progesterone production are expressed as pmol pg~1 DNA (Fig. 3) (Fig. 4) (Fig. 6) . TGF-inhibited progesterone production by up to 75% at the maximum effective dose of 10.1 ng ml"1. The effects of culturing cells in the presence of 20 ng LH ml " \ 3.13 ng IGF-I ml"1, and 0.078 ng TGF-ml"1 and combi- Fig. 4 (Fig. 7) However, the two growth factors also interact with LH to stimulate cell proliferation. Thus, successive LH surges before ovulation contribute to the growth and maturation of the smaller follicles. Hence, during follicular maturation, increas¬ ing numbers of granulosa cells and their increasing sensitivity to LH account for the increased production of progesterone from the preovulatory follicles. It remains to be determined whether thecal production of TGF-, or synthesis of IGF-I and its binding proteins, are also modulated during follicular maturation, but alterations in intra-ovarian production or activity of these growth factors are additional factors which will contribute to the regulation of ovarian progesterone production, by granulosa cells.
